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© A simulated area weapons effects display arrangement 



© A method and apparatus controls the display of 
information for troops and vehicles in a simulated 
battlefield. Rounds of munition are fired into the 
simulated battlefield (25) and the effects of such 
munitions are displayed on the troops and vehicles 
display devices (15). These display devices include 
character displays (1 9) for troops and display screen 
for vehicles. The text character display (19) may 



include such information as damage assessment, 
weapon type, miss distance and miss direction. A 
screen display may be used for a vehicle display. 
The screen display depicts similar information as for 
the text character display, but in a graphical repre- 
sentation via-icons (27, 29, 30) representing various 
battlefield effects. 
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Background of the Invention 

The present invention pertains to simulated 
area weapons effects systems and more particu- 
larly to information display for such systems. 

Area Weapons Effects Simulation (AWES) sys- 
tems are used in military force-on-force exercises 
to simulate the effects of indirect fire weapons such 
as artillery, mortars, mines, and chemical weapons. 
Examples of such systems are the Motorola Com- 
bined Arms Training-Integrated Evaluation System 
(CATIES) and the Simulated Area Weapons Ef- 
fects-Radio Frequency (SAWE-RF) system by 
Loral. These systems use a variety of audio/visual 
cues to indicate to exercise participants in and near 
the area of effects that they are under fire. The 
most common cues in use are pyrotechnics, buzz- 
ers, injection of sound on the vehicle intercom, and 
flashing lights. These cues, while effective in notify- 
ing the participants that they are being subjected to 
indirect fire, are inadequate when training soldiers 
how to survive and to use indirect fire. Specifically, 
current cueing schemes are deficient when: 

First, if no instrumented players with cueing 
devices are in or close to the area of indirect fire, 
soldiers outside the area of effects receive ab- 
solutely no indication of the fire and are likely to 
drive into fire. In reality, they would probably have 
seen the fire and avoided it. 

Second, players near the area of effects re- 
ceive an indication that indirect fire is being em- 
ployed but are not killed. In this case they must 
react either by taking cover or moving out of the 
area. Since no direction information is supplied by 
any existing cue, the soldiers are likely to drive into 
the are where the indirect fire is being employed 
when they are trying to escape it. 

Third, Forward Observation Officers (FOO's) 
cannot redirect mortar or artillery fire when the fire 
does not land on vehicles instrumented with 
audio/visual cues that are visible from a distance. 

Fourth, pyrotechnic cues are generally the 
loudest, most visible type of cue and the most 
realistic. Safety limitations restrict the size and 
noise of the cue so the effects are much smaller 
and quieter than real artillery and mortars. In a 
normal training environment, especially in a desert 
environment such as the US Army's National Train- 
ing Center, the dust and noise from the vehicles 
themselves frequently conceal the signature of the 
cues. 

Typical audio/visual cueing devices used in 
force-on-force training systems to not provide suffi- 
cient information to soldiers and vehicles for proper 
training in surviving and using indirect fire such as 
artillery and mortars. In order to increase training 
realism and teach training forces how to survive 
and use indirect fire, participants in training ex- 



ercises need data that is available in a real battle, 
specifically where the indirect fire is occurring. This 
is more feedback than any of the existing 
audio/visual cues are capable of. 

5 

Brief Description of the Drawing 

FIG. 1 is a block diagram of a display arrange- 
ment for a simulated area weapons effect display 
10 system in accordance with the present invention. 

FIG. 2 is a layout of an embodiment of display 
device of FIG. 1, in accordance with the present 
invention. 

FIG. 3 illustrates a block diagram of another 
is embodiment display arrangement for a simulated 
area weapons effect display system in accordance 
with the present invention. 

FIG. 4 is a layout of a simulated battlefield 
display device in accordance with the present in- 
20 vention. 

FIG. 5 is a layout of another embodiment of a 
simulated battlefield display device in accordance 
with the present invention. 

Fig. 6 is a flow chart of the processing for a 
25 dismounted troop simulated area weapons effects 
display system. 

Fig. 7 is a flow chart of the processing for a 
vehicle of FIG. 4 in simulated area weapons effects 
display system. 
30 Fig. 8 is a flow chart of the processing for a 

forward observation officer embodiment in a simu- 
lated area weapons effects display system, as 
shown in FIG. 5. 

FIG. 9 is a layout of another embodiment of 
35 simulated battlefield display device in accordance . 
with the present invention. 

Fig. 10 is a flow chart of the processing for a 
Field Controller of FIG. 9. in a simulated area weap- 
ons effects display system. 

40 

Description of the Preferred Embodiment 

Generally, the present invention provides a dis- 
play arrangement for a simulated area weapons 
45 effects system that informs the soldiers being 
trained when and where indirect fire is occurring. 

The display arrangement for a simulated weap-. 
ons effects system may be accomplished utilizing 
the following basic equipment: 
so A data link to each player to provide informa- 

tion about indirect fire in the area. The data link 
may be one-way such as the CATIES system or 
bidirectional. 

Position sensors for each player utilizing exist- 
55 ing technology such as GPS receivers or multi- 
lateration receivers. 

Processing on each player to process the in- 
direct fire received over the data link, receive the 
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position data from the positioning system, and con- 
trol the display. 

A display to notify each player of the relation- 
ship between a reference point and any indirect fire 
missions occurring in the area. The display may be 
textual or graphic and show the player distance 
and direction to the true location of the indirect fire. 

The following paragraphs describe typical im- 
plementation of the invention for different partici- 
pants, in a normal training exercise, such as dis- 
mounted troops, vehicles, Forward Observation Of- 
ficers (FOO's), and Observer/Controllers (OC's). 

FIG. 1 illustrates a block diagram of a display 
arrangement for a simulated area weapons effect 
display system 10 in accordance with a preferred 
embodiment of the invention for dismounted sol- 
diers to notify them of indirect fire in their area. 
Processor 11 is coupled to data link interface 12, 
position sensor 13 and to display device 15 via 
display driver circuit 18. 

In this implementation, size and power con-' 
sumption of the equipment on the player are criti- 
cal. Simulated area weapons effects display sys- 
tem 10 comprises a data link interface 12, a pro- 
cessor 11, a position sensor 13, display device 15, 
and display driver circuit 18. The display 15 in this 
implementation can be a simple 16 character, 1 
line alphanumeric display to minimize the overall 
size of the unit and reduce the power consumption. 
Data link interface 12, position sensor and display 
device 15 are coupled to processor 11. The pro- 
cessor 11 receives information received over the 
data link interface 12 receives from a central 
source for every indirect fire mission. The data 
received includes the location of the effects, size of 
the effects area, and the type of weapon employed 
(artillery, mortar, mines, or chemical). The imple- 
mentation is independent of whether casualties are 
assessed by the processor 11 or at a central site 
connected to the processor 11 through the data 
link interface 12 since the purpose of the display is 
to notify players of indirect fire nearby, not just 
those that cause a casualty. The data received 
from the position sensor 13 may be computed 
position such as that received from a GPS receiver, 
or data utilized by the processor 11 to compute 
position. The processor then implements a proxim- 
ity filter by comparing the player position with the 
indirect fire position. If the indirect fire is within a 
predefined threshold, the processor 11 sends a 
message to the display 15 notifying the player of 
the location, direction, and type of fire. 

This implementation of a simulated area weap- 
ons effect display system 10 can be implemented 
on existing hardware, such as the CATIES Player 
Detector Device, which has a combined position 
sensor 13 utilizing multi-lateration technology, a 
data link interface 12 over the same radio fre- 



quency link as the multi-lateration signals, a cus- 
tom processor board 11 utilizing an Intel 80C31 
micro controller, a built-in 16 character, 1 line al- 
phanumeric display 15, and a display driver circuit 
5 18. 

FIG. 2 is a layout of an embodiment of display 
device 15 of FIG. 1, in accordance with the present 
invention. This display shows sufficient information 
about the indirect fire to react properly to the fire. 

io Specifically, the player is notified of: whether he 
was killed or missed, the weapon type, such a 
mine or chemical weapon, if a miss was detected 
the direction and miss distance of the indirect fire. 
In this implementation, direction in increments of 

is 45 degrees and distance in increments of 50 me- 
ters are displayed and are sufficient since coarse 
information is all that is necessary when under 
actual indirect fire. The type of weapon employed 
is also displayed since the soldier can normally 

20 distinguish the difference in signatures of actual 
artillery, mortar, mine, and chemical munitions. The 
remaining information conveys whether the player 
is still alive or was assessed a simulated kill by the 
munition. 

25 FIG. 3 illustrates a block diagram of a display 

arrangement for a simulated area weapons effect 
display system 20 in accordance with a preferred 
embodiment of the invention for vehicular players 
to notify them of indirect fire in their area. Simu- 

30 lated area weapons effects display system 20 com- 
prises processor 1 1 coupled to a data link interface 
12, a position sensor 13, a direction sensor 14, 
display device 16, and display driver circuit 17. 
The display device 16 in this implementation may 

35 be a small graphics display such as a common 
256x256 pixel LCD display. Data link interface 12, 
position sensor and display device 16 are coupled 
to processor 11. The processor 11 receives in- 
formation received over the data link interface 12 

40 which is sent from a central source for every in- 
direct fire mission. The data received includes the 
location of the effects, size of the effects area, and 
the type of weapon employed (artillery, mortar, 
mines, or chemical). As with the dismounted sol- 

45 dier implementation, the implementation is inde- 
pendent of whether casualties are assessed by the 
processor 11 or at a central site connected to the 
processor 11 through the data link interface 12. 
The processor receives position data from the posi- 

50 tion sensor 13 and vehicle orientation data from the 
direction sensor 14. Position may be computed 
position such as that received from a GPS receiver, 
or data utilized by the processor 1 1 to compute 
position. The direction sensor 14 can be an elec- 

55 tronic compass or other device which determines 
direction. The processor implements a proximity 
filter by comparing the player position with the 
indirect fire position. If the indirect fire is within a 



8NSOCCID- <EP 066a48!A1 I > 



5 



EP 0 668 481 A1 



6 



predefined threshold, the processor 11 places a 
mission icon on the display at the correct location 
on the display relative to the direction the vehicle is 
pointing. The weapon type is also displayed. 

This implementation of a simulated area weap- 
ons effect display system 20 can be implemented 
by adding graphic display capability and an elec- 
tronic compass to the CATIES Vehicle Detector 
Device, which is capable of utilizing GPS or multi- 
lateration for the positioning sensor, has a com- 
bined position sensor 13 utilizing multi-lateration 
technology, a data link interface 12 over the same 
radio frequency link as the multi-lateration signals, 
and a commercial processor board 11 utilizing a 
Motorola 68331 micro controller. The display de- 
vice 16 can be a simple display screen such as a 
black and white LCD display one example is an 
Optrex 5008INF 320x240 pixel display driven by a 
SED1330FBA driver circuit 17. Other displays, 
such as higher resolution color displays by Sharp 
and Panasonic are also sufficient. Another available 
platform is certain types of commercial Automatic 
Vehicle Location (AVL) units being installed in ve- 
hicle fleets, specifically those with an integrated 
map display, GPS receiver, and radio link. 

FIG. 4 is a layout of an embodiment of display 
device 16 of FIG. 1, in accordance with the present 
invention. FIG. 4 shows a fixed vehicle icon 27 on 
the display and a grid 25 indicating distances in 
meters per division from the vehicle 27 with the 
vehicle 27 at the center of the grid 25. The display 
of FIG. 4 is designed to. display, the location from 
the point of view of the vehicle, with the top of the 
display being directly in front of the vehicle. 
Graphical icons showing artillery barrages 30 and 
individual mine detonations 29 are displayed at the 
correct location on the display grid 25 relative to 
the vehicle location and orientation. The impacts 29 
and 30 are labeled with the types of weapon (artil- 
lery, mortar, mine, and chemical munitions). 

FIG. 5 is a layout of an embodiment of display 
device 16 of FIG. 1, in accordance with the present 
invention. The data displayed is similar to the ve- 
hicle implementation shown in FIG. 4 except that 
the purpose of the display is to allow a Forward 
Observation Officer (FOO) to adjust fire. This dis- 
play shows a fixed target icon 42 on the display 
and a grid 45 indicating distances from the target 
42 at the center of the grid 45. The display is 
designed to display the location from the point of 
view of the observer's line of sight 41 to the target. 
Graphical icons showing simulated fire 43 are dis- 
played at the correct location on the display grid 
45 relative to the target 42. In this case, contour 
lines 44 based on the terrain are included to assist 
the FOO in adjusting the fire. The FOO implemen- 
tation may be implemented using the same im- 
plementation as the vehicle implementation of the 



invention although a physical implementation utiliz- 
ing AVL hardware is more suitable since they are 
capable of storing map data. 

Referring to FIGS. 2 and 6 taken in combina- 

5 tion. Fig. 6 is a flow chart of the processing for a 
dismounted troop simulated area weapons effects 
display system 10. A computer program as shown 
in FIG. 6 is initiated by the. processor 11 every time 
mission data is received over the data link interface 

.10 . 1 2 or a position update is received from the posi- 
tion sensor 13. The computer program waits for an 
event to be initiated, block 50. The initiating events 
are receiving mission data, block 52 or receiving 
periodic position updates, block 64. When mission 

js data is received, block 52, the processor 1 1 com- 
putes range and direction from the latest position 
received from the position sensor 1 3 to the location 
of the mission received in the message, block 54. It 
then computes whether the effects are close 

20 enough to display effects (i.e. 1 km ), block 56. If 
the effects are greater than or equal to the selected 
distance, block 56 transfers control to block 50 to 
wait for another triggering event. At this point and if 
the effects are within the desired distance, in this 

25 case < 1 km., the processor 11 performs an as- 
sessment based on the data if distributed casualty 
assessment is being used, block 58. The processor 
11 then sends, the weapon type and assessment 
(whether received over the data interface 12 or 

30 computed) to the display device 15, block 60. The 
processor 11 then displays the direction and dis- 
tance data, block 62, computed in an earlier step 
(block 54)'. 

When position data is received, block 64, from 

35 the position sensor 1 3, the processor 1 1 deter- 
mines whether the position has changed, block 66. 
If the position has not changed, block 66 transfers 
control to block 50 via the N path to watt for the 
next event. If so, the direction and distance to the 

40 last mission received over the data link interface 12 
is recomputed, block 68. If the distance is below a 
threshold value (e.g. 1 km.) block 70, the processor 
1 1 updates the distance and direction of the effects 
on the display device 15, block 62. If the change in 

45 distance from the last mission is less than 1 km. 
then block 70 transfers control to block 50 via the 
N path to wait for the next event. 

Referring to FIGS. 3, 4 and 7 taken in combina- 
tion, Fig. 7 is a flow chart of the processing for a 

so vehicle 27 of FIG.' 4 in simulated area weapons 
effects display system 20. A computer program as 
shown in FIG. 7 is initiated by the processor 1 1 
every time mission data is received over the data 
link interface 12, position update is received from 

55 the position sensor 13, or a direction update is 
received from the' position sensor . When mission 
data is received, block 80 transfer control to. block 
82, the processor 1 1 computes range and direction 

4 
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from the latest position received from the position 
sensor 13 to the location of the mission received in 
the message, block 84. It then computes whether 
the effects are close enough to display effects {i.e. 
1 km), block 86. If the effects are greater than or 
equal to the selected distance, block 86 transfers 
control to block 80 via the N path to wait for 
another triggering event. At this point and if the 
effects are within the desired distance, in this case 
< 1 km. the processor 11 performs an assessment 
based on the data if distributed casualty assess- 
ment is being used block 88. The damage assess- 
ment and weapon type are displayed, block 90. 
The processor 1 1 them computes and converts the 
coordinates to screen coordinates relative to the 
latest position and direction, block 92. The proces- 
sor 11 then displays the weapon icon and type at 
the correct location on the display device 16 block 
94. 

When position data is received, block 96, the 
processor 1 1 determines whether the unit has 
moved, block 98. If the position has not changed 
block 98 transfers control to block 80 via the N 
path to wait for the next event. If so, block 98 
transfers control to block 100. Block 100 deter- 
mines whether there are any active missions. If 
there are no active missions block 100 transfer 
control to block 108 which redraws the vehicle icon 
in its new location. If there are active missions 
block 100 transfers control to block 102 via the Y 
path and block 102 recomputes the direction and 
distance to. the each mission previously received 
over the data link interface 12. If the distance is 
below the threshold value{e.g. 1 km.) block 104, 
the processor 11 translates the coordinates-to 
screen coordinates relative to the vehicle's location 
and direction and redraws the weapon icon via the 
display device 16, block 106. When block 100 
determines that no other missions are active, it 
transfers control to block 108 via the N path and 
the vehicle icon is redrawn at its new location and 
control is transferred to block 80 to wait for the 
next event. 

When processor 11 receives a periodic direc- 
tion update, block 110, it transfers control to block 
112. Block 112 determines whether the orientation 
of the vehicle has changed. If not, block 112 trans- 
fers control to block 80 via the N path to wait for 
the next event. If so, block 1 12 transfers control to 
block 100 to perform the functions of blocks 100- 
108 as described above. 

Fig. 8 is a flow chart of the processing for a 
forward observation officer simulated area weapons 
effects display system, as shown in FIG. 5. The 
computer program shown in FIG. 8 is initiated by 
the processor 11, block 120 every time mission 
data is received block 122 over the data link inter- 
face 12, position update is received from the posi- 



8NSDOCID <EP 066aiS1A1 I > 



tion sensor 13. When mission data is received 
block 122, the processor 11 computes range and 
direction from the latest target position to the loca- 
tion of the mission received in the message, block 

5 124. It then computes whether the effects are close 
enough to display effects (e.g. 1 km), block 126. If 
the effects are greater than or equal to 1 km., block 
1 26 transfers control via the N path to block 1 20 to 
wait for the next event. If the effects are less than 

io the 1 km. distance, block 128 displays the weapon 
type. The processor 11 them computes and con- 
verts the coordinates to screen coordinates relative 
to the target location and along the FOO to the 
target line 41, block 130. The processor 11 then 

is displays the weapon icon and type at the correct 
location on the display device 16, block 132. The 
processor 11 then redraws the contour lines, block 
134. 

When position data is received, block 136, the 

20 processor 1 1 determines whether the unit has 
moved, block 138. If the position has not changed 
block 138 transfers control via the N path to; block 
120 to wait for the next event. If so, block 138 
transfers control to block 140 via the Y path. Block 

25 140 determines whether there are any active mis- 
sions. If there are no active missions block 140 
transfer control to block 148 which redraws the 
target icon in its new location. Block 150 then 
redraws the contour lines and transfers control to 

30 block 120 to wait for the next event. If there are 
active missions block 140 transfers control to block 
142 via the Y path and block 142 computes the 
direction and distance to the effects. If the distance 
is below the threshold value (e.g. 1 km.) block 144, 

35 the processor 11 translates the coordinates to 
screen coordinates relative to the vehicle's location 
and direction and redraws the weapon icon, block 
146. When block 140 determines that no other 
missions are active, it transfers control to block 1 48 

40 via the N path and the target icon is redrawn at its 
new location; block 150 then redraws the contour 
lines and control is transferred to block 120 to wait 
for the next event. 

When processor 11 receives a periodic target 

45 position update, block 152, it transfers control to 
block 154. Block 154 determines whether the target 
position has changed. If not, block 154 transfers 
control to block 120 via the N path to wait for the 
next event. If so, block 154 transfers control to 

so block 140 to perform the functions of blocks 140- 
150 as described above. 

FIG. 9 is a layout of an embodiment of display 
device 16 of FIG. 1 , in accordance with the present 
invention. The data displayed is similar to the For- 

55 ward Observation Officer implementation shown in 
FIG 5 except that the purpose of the display is to 
allow a Field Controller (FC), or umpire, in a train- 
ing exercise to determine the location of indirect 

5 
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fire with respect to himself and other players for 
which they are acting as an umpire,. Forward Ob- 
servation Officer (FOO), to adjust fire. This display 
shows a fixed user position icon 21 4 on the display 
and a map grid 216. The top of the display 218 is s 
always north and terrain contour lines 220 are 
shown to allow the umpire to correlate display data 
with a paper map. Graphical icons showing simu- 
lated fire 222 and players requested by the 224 are 
displayed at the correct location on the map. To to 
further assist the FC, the current position 226 and 
map scale 228 are displayed. The FC implementa- 
tion may be implemented using the same imple- 
mentation as the vehicle implementation, although 
a physical implementation utilizing AVL hardware is is 
more suitable since they are capable of storing 
map data. 

Fig. 10 is a flow chart of the processing for a 
Field Controller simulated area weapons effects 
display system. The computer program shown in 20 
FIG. 10 is initiated by the processor 11 every time 
mission data is received over the data link interface 
12, position update is received from the position 
sensor 13, or a position update is received over the 
data link interface 12 for a player being monitored, 25 
block 160 . When mission data is received, block 
162, the processor 11 determines if it is within the 
range of the map, with the latest location of the FC 
being the map center, block 164. Processor 11 
computes range and direction from the latest posi- 30 
tion to the effects of the mission received in the 
message, block 164. It then computes whether the 
effects are close enough to display effects (e.g. 1 
km), block 166. If the effects are greater than or 
equal to 1 km., block 166 transfers control via the 35 
N path to block 1 60 to wait for the next event. If the 
effects are less than the 1 km. distance, block 168 
assesses the casualties as killed or missed (op- 
tional) and block 170 displays the damage assess- 
ment and weapon type. The processor 11 them 40 
computes and converts the coordinates to screen 
coordinates relative to the umpire's location, block 
172. The processor 11 then displays the weapon 
icon and type at the correct location on the display 
device 16, block 174. The processor 11 then re- 45 
draws the contour lines, block 176. 

When position data is received, block 178, the 
processor 11 determines whether the unit has 
moved or changed direction, block 1 80. If the posi- 
tion has not changed block 1 80 transfers control to so 
block 160 via the N path to wait for the next event. 
If the position has changed, block 180 transfers 
control to block 182 via the Y path. Block 182 
determines whether there are any active missions. 
If there are no active missions block 182 transfer 55 
control to block 192 which redraws the vehicle icon 
in its new location. Block 194 then redraws the 
contour lines and transfers control to block 206. If 



there are active missions block 182 transfers con- 
trot to block 184 via the Y path and block 184 
computes the direction and distance to the effects. 
If the last mission is not on the display screen, 
block 186, transfers control to block 182 to check 
for other active missions. I the last mission is on 
the display screen, block 186 transfers control to 
block 188 to translate the coordinates to screen 
coordinates relative to the vehicle's location and 
direction. Block 190 then redraws the weapon icon. 
Then control is transferred to block 182 to check 
for other active missions. 

When processor 1 1 receives a periodic direc- 
tion update, block 196, it transfers control to block 
1 98. Block 1 98 determines whether the target posi- 
tion has changed. If not, block 198 transfers control 
to block 140 via the N path to wait for the next 
event. If so, block 198 transfers control to block 
200 to compute display screen coordinates for a 
particular player to be shown on the display 
screen. Next block 202 determines whether the 
player is presently displayed on the display screen. 
If not, block 202 transfers control to block 160 to 
wait for the next event. If so. block 204 redraws the 
player on the screen and transfer control to block 
160. 

Block 206 determines whether any other play- 
ers are being monitored by the umpire or FC. if 
not, block 206 transfers control to block 160. Next 
block 208 computes the screen coordinates of the 
player to be monitored. Block 210 determines 
whether, the player is on the display screen. If not, 
block 210 transfer control to block 206 to check for 
other players. If so, block 210 transfers control to 
block 212 which redraws the player on the screen 
and transfers control to block 206. 

In summary, . this invention provides display 
feedback to exercise participants that does not 
currently exist in force-on-force training systems, 
specifically those simulating area weapons effects. 
The display of distance, direction, and weapon data 
to the exercise participants provides information 
that is readily available to the soldiers in a real 
battle but is not presented by any existing simu- 
lated area weapons effects cue. Currently, players 
in training exercises utilizing existing cues, includ- 
ing pyrotechnics, can receive negative training and 
may make decisions that would be lethal in real 
battle. This defeats the purpose of training the 
soldiers how to react to area weapons. Equally 
important, this invention does not introduce addi- 
tional data that the player could use in a training 
scenarios but not in real battle, such as exact 
distance and direction of every round or locations 
of other players. Implementation of this invention 
would enhance the ability of existing area weapons 
simulation systems to provide positive training by 
providing data not currently provided by existing 
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devices. 

Although the preferred embodiment of the in- 
vention has been illustrated, and that form de- 
scribed in detail, it will be readily apparent to those 
skilled in the art that various modifications may be 
made therein without departing from the spirit of 
the invention or from the scope of the appended 
claims. 

Claims 

1. In a simulated area weapons effective system 
(10), a display arrangement for providing in- 
formation to troops and vehicles relative to a 
simulated round of munition, said arrangement 
comprising: 

a processor (1 1 ): 

a position sensor (13) for providing a posi- 
tion of a troop or a vehicle to said processor, 
said position sensor coupled to said processor; 

a data link (12) for providing information of 
said simulated round of munition to said pro- 
cessor, said data link coupled to said proces- 
sor; and 

a display device (15) for providing display 
information relating to said simulated round of 
munition, said display information including a 
type of simulated round of munition and a 
range and a direction from reference point to a 
location of said simulated round of munition 
said display device coupled to said processor. 

2. In a simulated area weapons effective system, 
a display arrangement as claimed in claim 1, 
wherein there is further included a direction 
sensor (14) for providing a direction of said 
vehicle to said processor, said direction sensor 
coupled to said processor. 

3. In a simulated area weapons effective system, 
a display arrangement as claimed in claim 1, 
wherein said display device includes a char- 
acter text (19) information display for display- 
ing a damage assessment, a weapon type, a 
miss distance and a miss direction. 

4. In a simulated area weapons effective system, 
a display arrangement as claimed in claim 1, 
wherein said display device includes a display 
screen (25) for visually showing said vehicle or 
said troop, a distance grid and a simulated 
weapon type. 

5. In a simulated area weapons effective system, 
a display method for providing information to 
troops and vehicles relative to a simulated 
round of munition, said display method com- 
prising the steps of: 



providing (64) to a processor by a position 
sensor a position of a troop or a vehicle: 

receiving (52) by a data link information of 
a simulated round of munition; 
5 receiving (54) by the processor the in- 

formation from the data link; 

displaying (60, 62) by a display device the 
information relating to said simulated round of 
munition. 

10 

6. In a simulated area weapons effective system, 
a display method as claimed in claim 5, there 
is further included the steps of: 

first determining (56) whether a weapon 
15 effect is within a predefined distance from said 

troop; 

first controlling (60) a character text in- 
formation display of said display device to 
display said damage assessment and said 

20 weapon type, if said weapon effect is within 

said predefined distance from said troop;and 

second controlling (62) said character text 
information display to display a miss distance 
and a miss direction, if said weapon effect is 

25 within said predefined distance from said 

troop. 

7. In a simulated area weapons effective system, 
a display method as claimed in claim 5, 

30 wherein there is further included the steps of: 

second determining (66) whether a posi- 
tion of said troop has changed; 

third determining (68, 70) whether said po- 
sition change of said troop is within a predefin- 
35 ed distance from a previous position of said 

troop; and 

third controlling (62) said character text . 
information display to display said miss dis- 
tance and said miss direction with respect to 
ao said changed position of said troop. 

8. In a simulated area weapons effective system, 
a display method as claimed in claim 5, 
wherein there is further included the steps of: 

45 first determining (126) whether a weapon 

effect is within a predefined distance from said 
user; 

first controlling (128) a display screen of 
said display device to display said damage 

so assessment and said weapon type, if said 

weapon effect is within said predefined dis- 
tance from said user; 

computing (130) display screen coordi- 
nates of said weapon type; 

55 second controlling (132) said display 

screen to display an icon representing said 
weapon type, if said weapon effect is within 
said predefined distance from said user; and 
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third controlling (134) said display screen 
to display an icon representing contour lines. 

In a simulated area weapons effective system, 

a display method as claimed in claim 5, 5 

wherein there is further included the steps of: 

first determining (166) whether a weapon 
effect is within a predefined distance from a 
vehicle; 

first controlling (168, 170) a display screen w 
of said display device to display a damage 
assessment and a weapon type, if said weapon 
effect is within said predefined distance from 
said vehicle; 

first computing (172) display screen co- J5 
ordi nates of said weapon type; 

second controlling (174) said display 
screen to display an icon representing said 
weapon type, if said weapon effect is within 
said predefined distance from said vehicle; and 20 

third controlling (176) said display screen 
to display an icon representing contour-lines. 

In a simulated area weapons effective system, 

a display method as claimed in claim 9, 25 

wherein here is further included the steps of: 

receiving (178) by said processor a peri- 
odic direction update; 

second determining (180) if said troop or 
vehicle position has changed; 30 

first waiting (160) for a next event, if no 
troop or vehicle position has changed; 

second computing (208) display screen 
coordinates for an changed troop or vehicle 
position; . . 35 

third determining (210) whether the troop 
or vehicle is on the display screen; 

fourth controlling (212) the display screen 
to display an icon representing the troop or 
vehicle, if the troop or vehicle is on the display 40 
screen; and 

second waiting (160) for a next event. 
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